Abstract. Radial velocities and central velocity dispersions are derived for 238 E/S0 galaxies from mediumresolution spectroscopy. New spectroscopic data have been obtained as part of a study of the Fundamental Plane distances and peculiar motions of early-type galaxies in three selected directions of the South Equatorial Strip, undertaken in order to investigate the reality of largescale streaming motion; results of this study have been reported in Müller et al. (1998) . The new APM South Equatorial Strip Catalog (−17
Introduction
The observed total radial velocity of a galaxy (found from the redshift) can be separated into two distinct parts: a cosmological part, from the expansion of the universe, and
Send offprint requests to: K. R. Müller a peculiar motion associated with the galaxy proper motion. Measurements of galaxy peculiar velocities on large scales reveal the underlying mass density fluctuations, since galaxies will stream towards an overdense region and away from an underdense region.
To determine peculiar motions, a distance-indicator relation has to be used to find redshift-independent distances to galaxies. The Tully-Fisher relation can be used for spiral galaxies. Elliptical galaxies have been found to populate a nearly planar region in the three-dimensional space defined by the central velocity dispersion, the effective (half-luminosity) radius, and the effective surface brightness; this region is called the Fundamental Plane (Lucey et al. 1991; Jørgensen et al. 1993) . The Fundamental Plane (FP) method for distance determination is an improvement on the D n − σ relation. It has a tighter correlation; therefore, a better precision in distances (∼ 20 %) can be achieved (Jørgensen et al. 1996; Scodeggio et al. 1997) .
Galaxy peculiar velocities are found from a comparison of the distances with the measured redshifts. There is strong observational evidence for the existence of largescale flows in the local universe, induced by gravity (see Strauss & Willick 1995) . The dipole anisotropy of the cosmic microwave background (CMB) radiation provides a natural velocity reference frame for the analysis of galaxy motions. The dipole anisotropy, determined from COBE, implies that the Local Group (LG) moves with respect to the CMB rest frame at 627 ± 22 km s −1 towards l = 276 ± 3
• , b = +30 ± 3
• (Kogut et al. 1993) . If this has a kinematic origin then, sufficiently far away, galaxy peculiar velocities should converge to the CMB frame.
Until now, the only studies which have reported measurements of the velocity field as far out as 15 000 km s −1 are those of Lauer & Postman (LP) (1994) , using brightest cluster galaxies as distance indicators, and Riess et al. (1995) , using Type Ia supernovae. LP checked the convergence of the LG dipole motion to the CMB dipole, with a surprising result: a strong signature of a very large-scale bulk flow was seen, with an amplitude of 689 ± 178 km s −1 in the direction l = 343
• , b = +52
• . The LP study implies that the local rest frame fails to converge to the CMB frame, even in regions with radii ∼ 15 000 km s −1 . A bulk flow with the statistical significance of this result rules out a whole series of cosmological models at the > 95 % confidence level (Feldman & Watkins 1994; ; the LP result is in disagreement with all viable models at present.
The LP sample extended to 15 000 km s −1 , with an effective depth of ∼ 8000 km s −1 . Therefore, the logical next step was to compare the LP result with peculiar velocities as found from applying the Tully-Fisher and FP methods to galaxies extending further out than any previous peculiar velocity studies. From Tully-Fisher studies of field and cluster spiral galaxies within 8000 km s −1 , Giovanelli et al. (1996 Giovanelli et al. ( , 1998a Giovanelli et al. ( , 1998b concluded that these galaxies do not show any evidence of such a bulk flow.
In order to investigate the reality of large-scale streaming motion on scales of up to 150 Mpc, we have studied the peculiar motions of 179 early-type galaxies in three directions of the South Equatorial Strip, at distances out to ∼ 20 000 km s −1 . We have obtained new and independent measurements of the peculiar velocity field of elliptical field galaxies at a depth similar to that of LP, using a combination of photometric and spectroscopic data. For further details of the project, see Müller (1997) ; the results for peculiar motions are analysed in Müller et al. (1998) .
In this paper we present the spectroscopic data used in our study of the large-scale motions. ¿From the spectra, galaxy redshifts were measured, and central velocity dispersions were obtained -the accurate determination of these is essential for the FP to be applied as a distance indicator. This paper is organised as follows. Sample selection and observations are described in Sect. 2, the basic reduction of the spectra is covered in Sect. 3, and the radial velocities and central velocity dispersions are derived in Sect. 4. The applied corrections are discussed in Sect. 5, and the results are given in data tables in Sect. 6. In Sect. 7 the results are compared internally and with results from the literature.
Samples and Observations
Sample galaxies were selected from the new Automatic Plate Measuring Facility (APM) South Equatorial Strip Catalog, made available by Somak Raychaudhury prior to publication (Raychaudhury et al. 1999) . The South Equatorial Strip Catalog (−17
• .5 < δ < +2
• .5) is an uncharted region in the velocity field, because previously no good galaxy catalog existed for this region, and consequently the peculiar motions of galaxies in this strip had never been mapped. Redshifts had been previously measured for only about 20 of the sample galaxies, and velocity dispersion data existed for only a few of the sample galaxies.
The sample consists of early-type galaxies in three selected directions: (1) 15h10 -16h10; (2) 20h30 -21h50; (3) 00h10 -01h30. The first region is about 20
• from the direction of the LP bulk flow, the second region is almost perpendicular to the first, and the third is on the opposite side of the sky from the first, close to the direction of the Perseus-Pisces region and the South Galactic Pole. The APM South Equatorial Strip Catalog has a magnitude limit of b j = 17.0 mag, which corresponds to 15.05 mag in Kron-Cousins R. All candidate galaxies in the three regions were examined on the POSS plates and then on CCD images to verify the morphological type. The original intention was to observe all galaxies down to this magnitude limit. We have both photometric and spectroscopic data for 179 of these galaxies, which resulted in a sample of E/S0 galaxies virtually complete to R = 14.0. The completeness drops for fainter magnitudes; galaxies down to R = 15.0 are included. New observations were carried out for all 179 galaxies, so that the sample has a fully independent data set with homogeneous observations, uniform data reduction, and consistent measurement techniques for all the galaxies.
In addition to the galaxies in the three sample regions, a number of standard galaxies from previous studies were also observed, for comparison purposes, in order to confirm the accuracy of the spectroscopic parameters obtained in this work. Comparison galaxies were selected from the following samples in the literature: Davies et al. (1987) ; González (1993); McElroy (1995); and Jørgensen et al. (1995) . Spectra were also obtained for a sample of 40 galaxies in the Coma cluster, which was used as the calibration cluster for the FP distance-indicator relation. Galaxies were chosen to be E/S0 using earlier studies (e.g. Lucey et al. 1991; Jørgensen et al. 1993) , and most lie within about 0.5
• of the point midway between NGC 4889 and NGC 4874.
Spectroscopic observations were done at the 2.4 m Hiltner telescope and the 1.3 m McGraw-Hill telescope of the Michigan-Dartmouth-M.I.T. (MDM) Observatory on Kitt Peak, Arizona, and also at the 4.4 m Multiple Mirror Telescope 1 (MMT) on Mount Hopkins, Arizona. Data were collected during a series of nine observing runs between June 1993 and September 1995. Over 260 galaxy spectra were obtained. In total, 38 nights were allocated for this project, and 25 of them were usable. The main details of the observing runs are summarized in Table 1 . (The resolution inÅ given in Table 1 is the instrumental resolution, found from the FWHM of arc lines, whereas the resolution in km s −1 is the spectrograph resolution or instrumental dispersion.) The spectral range was chosen to cover the Mgb band (around λ 0 = 5177Å), the E-band (5270Å) and the Fe I line (5335Å). For some runs the Table 2 . CCD and instrument parameters for spectroscopy. Hβ (4861Å) and Na D (5895Å) features were also included. All observations were made with a long slit and a CCD detector. The setup and instrument parameters for all runs are shown in Table 2 .
All observations on the two telescopes at MDM were made with f/7.5 and using the Mark III spectrograph, which consists of a grism, glass optics, and a CCD detector. Two different detectors were used with the MDM telescopes: the Tektronix TK1024A 1024 2 CCD, which is a thinned, back-illuminated CCD with a pixel size of 24 µm, and the Loral 2048 2 CCD, which is a thick, frontilluminated CCD with a 15 µm pixel size. Both CCDs are good cosmetically and have low readout noise. For the observations at the MMT we used the Red Channel: a spectrograph consisting of a collimator, a folding flat, a grating, and a CCD detector. The spectrograph was used in the high-throughput long-slit mode with a slit 180 arcsec long. The detector used at the MMT was a Loral 800 × 1200 CCD binned by 2 pixels in the narrower spatial direction (perpendicular to the dispersion). The CCD is very good cosmetically, with only a few traps.
The slit was usually oriented with the long axis running North-South. The instrumental resolution FWHM (in pixels and inÅ) was determined by fitting a Gaussian to measure the widths of lines in calibration lamp spectra and of night-sky lines. Each galaxy was observed with a sufficiently long exposure time to ensure a high enough signal-to-noise ratio (S/N ∼ 20) to enable the central velocity dispersion, as well as the redshift of the galaxy, to be determined accurately from the spectrum. At the MDM 2.4 m telescope, the average integration time needed was 2400 s; the integration times for individual galaxies ranged from 900 s to 2 × 3600 s according to the magnitude and surface brightness of the galaxy and the observing conditions. At the MMT, the average integration time per galaxy was 1200 s. A total of 263 spectra were obtained, of 238 galaxies. For some sample galaxies, more than one spectrum was obtained; an observation was repeated in some cases to provide a way to check the accuracy. Spectra were also obtained for KPNO IIDS spectrophotometric flux standard stars (Strom 1979) , for use in flux calibration of the spectra. The exposure time was usually 360 s, and one flux standard star was observed per night. In addition, several stars with known radial velocities were observed during each run. (Values of radial velocity for the standard stars were taken from Wilson 1953 , Evans 1970 , Abt & Biggs 1972 , and Barbier-Brossat & Petit 1987 These radial velocity standard stars were chosen to be of luminosity class III and in the range of spectral types G5 -K5. Most were K giants fainter than 7th magnitude. The observed stars are listed in Table 3 . The same set of stars served as spectral templates for the determination of the velocity dispersions of the galaxies and as radial velocity standards for finding the galaxy redshifts. All the standard stars were trailed up and down the slit so that the slit illumination would be uniform and more similar to that of a galaxy. The exposure time was normally 420 s, which usually resulted in a very high S/N ratio.
Before and after the spectrum of each galaxy or standard star, a comparison spectrum was taken for use during wavelength calibrations. At MDM, Hg + Ne and Ne lamps were exposed for 0.2 s, and at the MMT He + Ne + Cu + Ar lamps were exposed for 120 s. Each night a series of bias frames was taken, as well as spectral flat field frames using an internal continuum flat lamp. Exposure times for flat fields were 30 s at MDM and 2 s at the MMT.
Preliminary Data Reduction Procedures
Packages in the image processing system IRAF 2 (Tody 1986) were used for the basic reduction of the spectra. The main preliminary reduction steps, which are described in more detail below, are the following: (i) bias subtraction and dividing the data by a flat field; (ii) mapping the wavelength as a function of row and column by using the comparison exposures; (iii) subtracting the sky spectrum; (iv) removing the cosmic-ray hits from the spectra; and (v) extracting one-dimensional spectra from a sum over the aperture.
The bias level for each frame was found from the overscan region. The bias frames were averaged and the residual bias level subtracted pixel-by-pixel from each image. ¿From dark frames with exposures of 2400 s, a level always much less than one count was found. Since the dark current is flat, no dark count corrections were made. The flat field frames were combined to their median value, by using noao.imred.ccdred.flatcombine. This result was then normalized by fitting a cubic spline to the continuum in the wavelength direction and dividing the flat field by this fit to obtain the response function. The rms variation in the resulting flattened response frames was typically less than 0.5 %. Each galaxy or star spectral frame was then divided by the response function.
The next step was to transform from pixel coordinates to a two-dimensional spatial scale with wavelength coordinates along the dispersion axis of the CCD image. Tasks in the package noao.twodspec.longslit were used for this. By means of 25 -50 identified arc lines in the comparison 2 IRAF is distributed by National Optical Astronomy Observatories, which is operated by the Association of Universities for Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation, USA. lamp spectra, a polynomial was fitted to the wavelength solution, with an rms residual in the coordinate fit of 0.1 -0.2Å. The two-dimensional spectra of stars and galaxies were calibrated in wavelength using the comparison lamp spectra observed before and after each object, and thus transformed to a linear wavelength scale.
The sky was fitted interactively using background, with the sky level found from unoccupied regions of the slit, and the sky background was subtracted. This worked well, since the galaxy occupied a relatively small part of the slit. Cosmic rays were removed by rejection using images.lineclean, with care being taken that absorption lines were unaffected. The final one-dimensional spectra were extracted by summing over an aperture covering the entire visible galaxy. This included tracing the mapping of the slit position across the CCD as a function of row or column. The package kpnoslit.apall was used interactively to fit the traced positions of the apertures. For all runs the trace was found to vary by at most 4 pixels across the CCD, in 1023 pixels. The typical width of the galaxy spectrum was about 20 pixels, so the maximum misalignment resulting from the tilt of the spectrum would be 0.1 pixels. The summed one-dimensional spectra typically have 1000 -20 000 counts at 5200Å, near the wavelength of Mgb. The mean value of the S/N perÅ was found for each spectrum, of galaxies and standard stars. The S/N was calculated from the mean number of photon counts in the spectrum in the wavelength range of the continuum bands of the Mgb spectral feature, also including in the noise the contribution of the readout noise and the effect of subtracting the sky spectrum. For most spectra the resulting value of S/N perÅ is in the range of 15 -40. A histogram of the frequency distribution of all the spectra with respect to S/N is shown in Fig. 1 . The mean S/N for all spectra is 23.0. For sample galaxies it is 21.4, for Coma galaxies 27.3, and for standard galaxies 26.8. The S/N of a typical stellar observation is 100 -200, which means that the stellar spectra can be considered to be noiseless.
At this stage the one-dimensional extracted spectra were inspected. Usually the sky subtraction was reasonably accurate, but the spectra were checked for night-sky emission lines, particularly those of [O I] at 5577Å and Hg at 5461Å, and if necessary these lines were removed by hand in cases of imperfect sky subtraction. There were sometimes cosmic rays which had not been removed completely, and these were also removed by hand. Three of the observed galaxies had spectra which were found to contain strong emission lines, and these galaxies were removed from the sample.
Determination of Redshifts and Velocity Dispersions
The accurate determination of the line-of-sight central velocity dispersions of the galaxies is critical to FP analysis. A number of different methods exist for determining the velocity dispersion σ and the radial velocity cz. These include the Fourier quotient method (Sargent et al. 1977) , the Fourier cross-correlation method (Tonry & Davis 1979) , the Fourier difference method (Dressler 1979) , and the Fourier fitting method (Franx et al. 1989) . For this study we used the Fourier cross-correlation method, as implemented in the IRAF package rv.fxcor which is based on the method of Tonry & Davis (1979) . The spectra of the galaxy and the stellar template are cross-correlated in Fourier space, and the resultant maximum peak is fitted by a smooth symmetric function. The width and pixel shift of the peak are measures of σ and the galaxy redshift (in km s −1 ), found by comparison with the known radial velocity of the template. An indicator of the accuracy of the resulting value of σ is the r value (Tonry & Davis 1979) .
All spectra were rebinned, using onedspec.dispcor, to linear logarithmic wavelength coordinates. Total flux was conserved, and the same dispersion parameters were used for all spectra from all runs, resulting in spectra with logarithmic wavelength bins of ∆ ln λ = 6.46×10
−5 . A cubic spline was fitted to the continuum for all spectra (template stars as well as galaxies). This fit was subtracted from the spectrum to flatten it; the resulting spectrum has zero mean in the continuum. The spectra were then Fourier filtered before the correlation. Data points outside the selected sample region were zeroed, and the ends of the region (12.5 % on each end of the spectrum) were apodized with a cosine bell. A ramp function was used as the filter. The parameters of the filter were adjusted to find the best combination. After the galaxy and template spectra had been thus prepared, the two sets of spectra were cross-correlated. In most cases the best region for cross-correlation was found to be 4900 -5800Å. This choice excludes the Hβ and Na D lines.
The galaxy spectra were Fourier cross-correlated in fxcor against each standard star in turn. The observed FWHM of the cross-correlation peak was transformed into a value for σ by direct calibration with broadened template spectra, using the preocedure outlined by Baggley (1996) . The spectrum of each template star was convolved with Gaussians of various known widths in the range 0 -700 km s −1 , and the resulting broadened spectra were run in fxcor (with the same parameters) against the original template spectrum, giving the FWHM of the crosscorrelation peak in each case. A calibration curve of this FWHM width versus the broadening σ for Gaussians of different widths was produced for each template star observation, by linear interpolation between the FWHM values from fxcor. The galaxy FWHM values were then converted into values for σ for the galaxy by reading off the calibration for that particular template star. An example of a calibration curve is shown in Fig. 2 , for HD 194071, observed during run S8. In this case the resolution was approximately 100 km s −1 , and it can be seen from the figure that below this value of σ it is more difficult to find an accurate determination of velocity dispersion.
For every galaxy there is a set of different values for σ and cz, each pair of values the result of running the galaxy against a different stellar template spectrum. The values obtained by Fourier cross-correlation show small systematic differences depending on which stellar template is used. Template stars from all runs were used, a total of 45 observations of 20 different stars (as listed in Table 3 ). The rms difference between the estimates for cz and σ from different template stars was typically < 1 % in cz and ∼ 4% in σ.
In Fig. 3 the mean r value from the cross-correlation analysis of a spectrum is shown plotted against the S/N of that spectrum. From this plot it can be seen that the scatter is larger than would be expected if the S/N were the only factor affecting the r value. It could be that r is also sensitive to a mismatch between the features of the galaxy and those of some of the template spectra. Dalle Ore et al. (1991) found no systematic variation of the width of the cross-correlation curve with spectral type, and showed that errors in the velocity dispersion owing to spectral type mismatch are negligibly small. Jørgensen et al. (1995) found that template stars of the spectral type G8 -K3 result in significantly better fits than stars of types K4 -K5. For our sample data, we do not find this to be true in general. For a particular galaxy, certain templates work better than others, but we find that the best set of templates is different for each galaxy. We therefore combined the results for the velocity dispersion for each galaxy in such a way as to minimize the effect of the template mismatch problem. First, the mean of all the results from different templates was taken. Then the 2σ outliers were excluded and the mean was taken again, to give the final result. The redshift for each galaxy was estimated by calculating the mean observed heliocentric velocity from all the templates. For both σ and cz, the standard deviations from the means were calculated. To check the zero-point for the redshift determinations, the spectrum of each radial velocity standard star was cross-correlated with the spectra of all the other standard stars, resulting in estimates of relative velocity. The radial velocity standards were run against each other in fxcor using the same scripts with the same parameters as used for the galaxies. For each star the mean of the estimates of heliocentric redshift was found, and compared with the known value of radial velocity for that star. The rms difference between the mean estimated value and the known value was about 20 km s −1 , which is therefore the accuracy of the zero-point of the radial velocities we determined.
Since a variation was observed among the separate determinations from each of the template spectra, estimates of the systematic errors for both redshift and velocity dispersion have been obtained from the rms scatter of the results from different templates. These error estimates are listed together with the results in Tables 5, 6, and 7.
Corrections to Redshifts and Velocity Dispersions

Heliocentric Correction to Redshifts
Redshifts were corrected for the radial velocity of the template star and also corrected to the heliocentric system to take into account the motion of the Earth relative to the observed galaxy and the template star. This correction is included in fxcor; the result in the heliocentric frame is denoted v hel .
Aperture Correction to Velocity Dispersions
In E and S0 galaxies there are radial gradients in the velocity dispersion, with a higher velocity dispersion in the center of the galaxy than in the outer regions (Davies & Birkinshaw 1988; Franx et al. 1989; Davies et al. 1993) . For this reason the derived "central" velocity dispersion parameter depends on the distance of the galaxy and on the size of the aperture used for the observation of the spectrum. It is therefore necessary to apply an aperture correction to transform the observed parameters so that they are independent of distance and of the telescope used. The measured value of velocity dispersion depends on the velocity dispersion profile in the galaxy. Since the profile is not known for each galaxy, a general form must be assumed. Jørgensen et al. (1995) established an aperture correction from kinematic models based on the available literature data. They used the models to derive the equivalent circular aperture for each rectangular aperture, and adopted a power law as the aperture correction to σ.
The radius r ap (in arcsec) of the equivalent circular aperture is found from r ap = 1.025 (wl/π), where w and l are the width and length of a rectangular aperture (slit). Jørgensen et al. (1995) kpc, which is equivalent to 3.4 arcsec for a galaxy at the distance of the Coma cluster. Baggley (1996) has shown that it is necessary to also take the effective radius r e into account in the aperture correction, since the observed velocity dispersion of a galaxy depends on r e as well. For two galaxies of different sizes at the same distance observed through the same aperture, the slit will cover more of the smaller galaxy and a different part of the galaxy profile will therefore be sampled; this dependence of σ on r e must be removed to ensure that the velocity dispersion is truly a distanceindependent quantity. We used Baggley's formula for the aperture correction; it is a generalisation of the formula of Jørgensen et al. (1995) 
where: σ obs is the value of the velocity dispersion found from observation through an aperture equivalent to r ap ; σ cor is the velocity dispersion value corrected to the adopted normalising aperture size r norm ; cz gal is the redshift of the galaxy; cz Coma is the redshift of the Coma cluster; r gal e is the effective radius of the galaxy; and r norm e is the normalising effective radius, which is taken to be 20 arcsec, following Baggley (1996) -this is the mean r e of the galaxies in the sample of Jørgensen et al. (1995) , which was used to derive the correction. This means that there will be no aperture correction for a galaxy with r e = 20 arcsec, at the distance of the Coma cluster, observed through an aperture with an equivalent radius of 1.7 arcsec. Eq. 1 was used to calculate the corrections. The slit widths in the various instrumental setups are as shown in Table 2 . For the length of the slit in the aperture, what is important is the extent of the galaxy along the slit, i.e. the length from which the one-dimensional spectrum was extracted; the spectrum was extracted out to the point where the luminosity had fallen to 10 % of its peak value. The r e value for each galaxy was taken from the results of the fitting and seeing-correction programs applied to the photometric data, as described in Müller (1997) and Müller et al. (1999) . The value of the heliocentric redshift cz Coma was taken to be 6917 km s −1 (Zabludoff et al. 1993) , and h = 1 was used in the conversion of km s −1 to kpc.
The contribution to the aperture correction from the effect of r e is more important than those for different slit . Histograms for the galaxies in the three sample regions and in the Coma cluster. Left: A histogram of the aperture sizes of the sample galaxies relative to the normalising aperture radius, with rap in units of kpc at the distance (redshift) of the galaxy, and 2 rnorm = 1.19 h −1 kpc, equivalent to 3.4 arcsec for a galaxy at the distance of the Coma cluster (h = 1 was used). Right: A histogram of the sizes of the aperture corrections applied to the sample galaxies; σ obs is the raw observed value and σcor is the aperture-corrected value of the velocity dispersion.
sizes and different galaxy distances. ¿From Eq. 1 it can be seen that the correction is negative for large or nearby objects (this is the case for the standard galaxies) and positive for galaxies with r e less than 20 arcsec, which are smaller than or more distant than a 20 arcsec galaxy at the distance of Coma. The histogram of the applied aperture corrections in Fig. 4 shows that for the sample galaxies the correction is positive in most cases.
Results
Quality Ratings for Spectroscopic Parameters
A quality rating was assigned to the results from each spectrum, on the basis of the cross-correlation results, and also after visual inspections of the spectra. Quality ratings were made as follows: Q = 1 for excellent spectra (S/N per A > 20; mean S/N ∼ 30); Q = 2 for good spectra (mean S/N ∼ 16); Q = 3 for acceptable spectra (mean S/N ∼ 11); and Q = 4 for poor spectra (S/N < 10; mean S/N ∼ 4). The mean Tonry & Davis r values for the four quality ratings are ∼ 23, ∼ 17, ∼ 13, and ∼ 7 for ratings of Q spec = 1, 2, 3, and 4 respectively. The percentage distribution of the quality ratings is shown in Table 4 . For the spectra in the three sample regions, 78 % of the spectra are of quality 1 or 2.
The S/N required to obtain a good measurement of radial velocity is lower than the S/N required to obtain a reliable velocity dispersion. For the galaxies with Q = 4 the signal was not strong enough to enable a reliable determination of the velocity dispersion. This was the case for galaxies of low surface brightness for which it was difficult to obtain spectra with a high enough S/N ratio. From these weak spectra, only redshifts were found, and these galaxies were not included in the sample used for distance determination. Below a certain limit, the values of velocity dispersion are less reliable. In the final sample we used only galaxies with high enough σ values to be determined accurately. The lower limit on usable σ values depends on the instrumental resolution. For the spectra taken at MDM, with a dispersion of ∼ 2.3Å/pix and an instrumental resolution of ∼ 130 km s −1 , only velocity dispersions which are larger than 130 km s −1 can be measured reliably. For the spectra from the MMT, for which the dispersion was ∼ 0.80Å/pix and the instrumental resolution was ∼ 40 km s −1 , the limit is lower.
Results for Spectroscopic Parameters
The results for the spectroscopic parameters are presented in Tables 5, 6 , and 7. In cases where there were two or more spectra of the same galaxy available, the results with the smallest errors, from the spectrum with the highest S/N , were used. Histograms of the redshift distributions in the three sample regions are plotted in Fig. 5 . Spectroscopic results for the sample galaxies are given in Table 5 . The columns in the table are as follows: 1. Galaxy number in the APM catalog (or the galaxy name from the NGC or CGCG catalog in a few cases); Table 4 . Percentage distribution of quality ratings.
Quality Rating
Percentage of Sample Galaxies Standard galaxies Region 1 Region 2 Region 3 Coma galaxies In Table 5 , the galaxies are ordered by magnitude, with a few exceptions. The galaxies CGCG2158 (in Region 1) and NGC7010 (in Region 2) were added for completeness. In Region 1, the galaxy denoted 87101109E is the elliptical galaxy close to 87101109, which was found to be a spiral. Also included are some galaxies from plates which are not in the final APM catalog: two galaxies from plate 728 in Region 1, and four galaxies (from plates 885, 887, and 889) in Region 2 (no magnitudes are given for these galaxies, since the magnitude zero-pointing and plate-matching calibration was not done for these plates). In Region 3, there are eight extra galaxies: a group near 61101581 and Table 5 . Spectroscopic parameters for the sample galaxies (continued). a group near 61101081, for which spectra had been obtained, and which were included in the sample.
The results for the spectroscopic parameters of the standard galaxies and Coma galaxies are presented in Tables 6 and 7 respectively. The columns are as in Table 5 , except that magnitudes and major-axis diameters are not given. The names of the galaxies in Coma are taken from the Dressler numbers as catalogued by Dressler (1980) .
Internal and External Comparisons
Internal Comparisons
The reliability of the determinations of the spectroscopic parameters was checked by comparing the results from repeat observations of the same galaxy. There are 30 galaxies of which two spectra were obtained for each, and for these galaxies the differences in parameters were found.
Redshifts
Internal comparisons of radial velocities are shown in Fig. 6 for 30 galaxies with two spectra each. The order (cz 1 and cz 2 ) in which the two results have been consid- for the comparisons of repeat observations.
Velocity dispersions
In Fig. 7 , internal comparisons of velocity dispersions are shown for 29 galaxies with two spectra each. An estimate of the accuracy is the rms scatter of | log σ 1 -log σ 2 |, which is 0.045. In Fig. 8 , the errors in repeat measurements of σ are also shown as a function of S/N perÅ. It is clear from the plot that the repeatability depends on the S/N of the spectrum. For a S/N of 40 -50, velocity dispersions can be determined to within 4 -5 % (from ∆σ/σ) and for a S/N of ∼ 20 (which is the case for most of the galaxies in the sample) the accuracy is about 8 -10 %. Fig. 9 is a histogram of the fractional errors in σ for 29 repeat observations. The rms scatter in ∆σ/σ is 0.103, which means that σ can be determined to 10 % accuracy. The galaxies for which there are repeat measurements are typical of those in the whole sample, so these estimated errors are representative of the true errors. 
Redshifts
Results for redshifts were compared with values from NED 3 (Madore et al. 1992) and from the ZCAT com-pilation of redshifts (Huchra et al. 1992) , and the differences were found to be relatively small. Redshift comparisons were possible for 32 standard galaxies and 20 sample galaxies. (Redshifts were available for only a small fraction of the galaxies in the sample regions, since the South Equatorial Strip had not been well studied before.) The determinations of radial velocity for these two sets of galaxies were compared with redshifts from the literature, and the results are shown in Fig. 10 . For both data sets the agreement is good. For all 52 galaxies for which literature redshifts were available, the distribution of differences between the measured redshifts and the literature values is shown in the histogram of Fig. 11 . The values of the mean absolute difference |cz − cz NED | are 42.4 km s −1 and 37.3 km s −1 for the standard galaxy and sample galaxy comparisons respectively; the rms differences are 56.0 km s −1 and 45.8 km s −1 . This shows that the redshifts are of adequate reliability.
Velocity Dispersions
In order to make sure that the values of velocity dispersions determined here are scaled to the standard system, the results for the velocity dispersions of standard galaxies were compared with published values. Our data set overlapped with the following sets: (i) the compilation of McElroy (1995) (17 galaxies in common); (ii) Davies et al. . Distribution of differences between measured redshifts and the redshifts given by NED (literature redshifts), for 52 standard galaxies and sample galaxies.
(1987) (7S) (15 galaxies in common); (iii) Jørgensen et al.
(1995) (7 galaxies in common); and (iv) González (1993) (5 galaxies in common). The data set of Davies et al. (the 7S data) defines a good standard system since it is frequently used for comparisons. The comparison with the results of Davies et al. is shown in Fig. 12 together with comparisons with data from the other sources. The difference between the values from this study and the literature data, ∆ log σ = log σ(this study)− log σ(literature), are shown plotted against log σ(literature). There do not appear to be any offsets or systematic differences relative to the velocity dispersions of the four data sets. The rms scatter of ∆ log σ is 0.066, 0.111, 0.036, and 0.021 for the plots in (a), (b), (c), and (d) respectively. The agreement is best for comparisons with González (1993) and Jørgensen et al. (1995) , which are the most recent data sets, although the numbers of galaxies in common are smaller.
Summary
We have obtained new radial velocities and central velocity dispersions for 179 E and S0 galaxies in three selected directions in the APM South Equatorial Strip, as well as for 40 galaxies in the Coma cluster. Observations were made with the 2.4 m and 1.3 m telescopes of the MDM Observatory on Kitt Peak, Arizona, using the Mark III spectrograph, and at the 4.4 m MMT, using the Red Channel. The spectra have a mean S/N perÅ of 23.
Radial velocities and central velocity dispersions have been determined by the Fourier cross-correlation method.
The velocity dispersions have been corrected for the effect of the aperture size and for the galaxy's effective radius. We find that the typical uncertainties on the derived parameters are ± 40 km s −1 in cz and ± 0.045 in log σ. In comparisons with literature data, no offsets or systematic differences are seen. The accuracy of 8 -10 % in the derived velocity dispersions is high enough for the values to be used in the application of Fundamental Plane analysis. The results given here have been used together with photometric data (Müller et al. 1999) to derive Fundamental Plane distances to the sample galaxies in order to determine their peculiar velocities and thereby investigate the reality of large-scale streaming motion; results have been reported in Müller et al. (1998) .
